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{C{4g-r5H^?rA 3 <bU > *©iBSRfifi*S*ai. a, 

a J £©fi#3QP/2«fcg/J^Wft«'. 
flMlflt(2^ 
[ttl ] 



(6) 

9 

mmMzm-Z&mm a" = (4a + b + c+2d + 4) /9 
■»AidH-5*Wa* i= (a' + 3 ai + 2) /4 
H5gA2tC»TS««ffia' 2= (a 1 + 3 aa+2) /4 

©J-5K&0. 

(a 3 + b 3 + c 3 + d 3 + 2) /4 (CCt. b 3 , c 3 , 
<fc 9 Utmvn frft* C £ SttJfcJ! 1 {ClESt 10 

B*^r-$©®aTft;i^!©5>^RC>'lu7 U-A£if7 

A- 7*7 ;U7 y > ^St4©oi5?r^T7 7 T^ffiH' 

WTI37 7 ^(Hgp-Cffl (±5 3 ftfc 7*D 9 +>^7 7*£ffc 20 
SLT, Buiai5»-0-r-^*r7'o 9*>7*7 -t;U*y> 
7*-f Sf*7*P ;>*>7'7 jU7-£. 
it*]tfi7*7*P 9*>7'7 ^ y >7*3ftfc-f'-~7©F*3P 

85127 5 ^JflaiSp-cfttH^ n/c y >*">7*7 ^ 7*£$3t 
UT, iifB=i-+-M^fiiffl«$n/cr-$?:7 t y>*- 

>^7^;u^y>^r^f : y>*'>y7 ■*;•/*-£££ 

lfyfB7 7 7*«:, 30 

3tt*#i!tt©W&£/TVt7*p **>7777*£. 

r*x 9 z>£m> y >+*> 7*7 x&fi&zitZ'mfe 

omu^fnt y >**> 7*7 7 7* £ <fc o & 

-7*7^;b7y >7*gfi 0 
[H*^ 2 3" Bfjl57 7 7'JfittJgfS'i. 
W> h7777*£tfw">7-777*£${i , U 

MIB^> h77 7 7*©ffla"tt. 

mmwt $ tifcifEitiflif 8 - 7 ©a«^bi*«©^flj * 

40 

Bute > z -7 7 ^©fflai tt. 

my [s-Atm? u-A<t©M$r^-rtt#<7 h;u*ffl 

«/ » 4 c 4 *i$a i -r 4 n$m 2 2 ^ieig©^r - 7 ;u 

-7'7^;U7y >7'^g. 

-f^>«*>'7*3-f^ ZMMt 
^*ffi»3#*/c»©iWiSif J --t>;i/--7*7 ^ ;i/4f y > 

Mfi^t 3 n/c^T*- 7 ©jMa^kfi^o^scxir 

7U-A£^7U-A£©||£^8frt-i7 h^ll 50 
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10 

"/>. Btiie^7 : *-7©JU-7*7 JU7 'J > 7*©»jWtt© 

^4^1-77 a? 7 mmmt . 
fitriaflsai$4ifc7 7 7***;i/-7*7 ^ ;U7 y >y#sBR* 

WSXCii 0 7 ^ jl/ 7 y > 7*T£ 7 ;U 7 y > 7*£3|f*f £ * 
MIB7 7 7*affl». huIB^-7'7 ^ Jl/7 y > 7*U <fc 5 4 

thW&y u-a*w> h 77 iz-Atiniis^p 9 
7© D c t K 7 ^ >*p m u mria;u- 7*7 ^wj 
> 7* u <fc 9 £ -r sft & 7 b - a 1) i j y 7 - 7 b - a r * 
n«^Mii^s->*s«7 u-a©7 7 yjEP^fflffl-r* c 

££^Ii£TSi!*iif ; -7.'U--7 , 7 -< ;i/7 y >7*#&£ 
Hff £+*•*> /ctf>© 7* P 7*7 ASrlBfil/Zcs > fa - £K 

[WM8I2 5] itjlB7 7 7*^7a>7^^©7*D 

7+>yr-9 : -7T7 h^^^-if^^tt©^^^ 

-T7*D 9 +>7*7 7 7*<b> v ^jflfil© 'J 7' 

7 -c x-twpz nz&m&cDGmzjrst y >**> 7*7 7 

InilB'!*f!7 : '"7.*M> h77b-A©*§£, mrfB7>h 
7 7 U- A©7*P y + > 7*7 7 7*«H B F R^V B F <fc 

HUlB-r^ h 77 U-A©7K¥R*>*Sil7'CJ 9*>7*7 7 

moat. wrnHMztiitymr-tifiMAWtstiit 

UK. B«IBj{*lS J Ffb§nfc8x8 7*O y 7{cM-r-5DC 
TfiHSfc^ftSSPBi. iTiB8x 8 7*0 9 7*^6 4 
ffl©H3S©F«9lf)fB7*P 9 7©*±SO*«£fflJK: 1 jl[gL//c 
BgR ( D C JdE») *Si*A £ 1/ . MRIWR A ©T <*«0J 

©SiS^ii^B. HtflBH*A©XT©iffl^*iffl^C£-r 

^£t, 1RKffi%A<Dim<D&ifi '0" -C^^fii^Wr 
€>£, BfJiaHBFRy*VBF%;l/-7*7^;l/^y>7*^ 
-J&g&Ki&nktffim T KH2 9h-r*a»£. MtBit 
S^ftS tltc 8 x 8 7*P 9 *©«_htitff©#!&* ' 0 ' -C 
^^il^Wr«.BiS?r^m^£*. VBF^;l--7' 

7 -f ;i/ 7 y > t'^'s* 9 ?:^-rtf $b ' r k* » h r 

SSPt£ , HUlBM*^{b3 tl/c 8 x 8 7*P ^ 7©ft£ffliJ 
*n$. H B F 7*7 a jut- y > ifim^h *) im? 

HUlB-O h77 U-A©y >^>7*7 7 7*tffitii , i. iiuIB 

8 X 8 7* P 9 7*li£-r 6 4 <!©ffifg©rtiJia7'P 9 7© 

i/, H triBii^A©-r<*affi>J©iii^?rSi^B > Sutaai^A 

8 x 8 7*P v 7©Sj^A. BRi>'Ct , i' , -©fiff (COT ft 

b#, y>¥>d/7 7 7*RF*;u-7*7 *;u*y>7*-rs 
* r khz h 

HtrlBB5l-^f r -7**'i'>7-7U-A©'i^. ^^>7- 
7 U-A©7*P 9 + >7*7 7 7'"i7K¥7'P 9*>7*7 7 
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^RO'gii^ci 9 * > 7*7 7 yj: «3 & t) , 

msMJyz-y i<-~a<d7u v 7 a c {c*j-r^7K¥& 

©Si£7-p*7J;«3&*). iM^>£-7 U-A©7 
D^Ac©t#^?hJl' (MVx, MVy)CCj:9Jt 
£3*1&S?£7 U- A©7*P9 7£ftj#7'P 9 7X£T 

* £ * . hu teib £ u 7 x ifi m ibs* ^a^tr«c 

ijLhT'&Sffi'tT'P-;; 7©HB F&O'VB F 9 r-8'J 
rU 

S^>$-7L"- A©7*a •^AcKjSt'Ti y>*">7* 

777'ftMi'te:. ^>f-7 1/-A©8X8 7'P^tCfe 

tt3^{f-^©i£»^tMfci qc*5 'o' -e&tfft# 

IT'O^AcC'jy+y^^yRF?: '1' UC-lz 7 

)l*G.mt&8 x S^iitfr- K#'J-f7*P 9 7&C$ffl£ft 
S£RF£ ' 1 " ictv YtUmt^Umt^ 
mt?Z> 24{C ifliSc©Bfc&;r - 7 ;U - V 7 -/ ;U 7 

>J >^&£Hff3 tt£fca6©7a 7*7 A^iB&Lfcs 

[11*31 2 6 ] b?IB7 -< y > »©7 -i )12 U 

>7'«. 

jU-7'7 .f ;l<£ y>7*l,<fc9£f £7 u- A£j&b"C(,> 
£R>T't7 > P-;>7£7'P-;;7 I £U IifB7*Py7 I £f$ 

mistc7U>t>*7*Uyi? J if^i^, iWiB7*P7 7 

IKMU 3H7*a? 7£j£S J Hfc3ftfcM7'P9 7£© 
^BfE©<B«Tr'* 0 . iiufB7*P;,7J5c|WU 3! 7 
o 9 7i&*^b3ft/ci!iJ7*P ? 7£©g7>i§T)t©#W 
T"C $>ft«, f'T'a ^>^^W y>7*£lT=bftl> 
CtZft®ttZ>Mmm2 5tefBiS©!M£!r-£;U-7- 

7 -NU7 y >7*;fr<££||?T3trS;to6©7'P7?A£IB 

& t, tc 3 > f ^ - 7. tc t HIK «3 DjftBfc f BliSKf*. 

jU-7'7 y >7"l,J:o£-r£7 i/-A^lti,i 
3§tS7*p 9 7£7*P 9 7 I £ U mflB7*P -^Iii 
}£l<fc7*P 9 73r7'P 9 7 J if Sit* 
7'p 9 7 1 RV7u 7 7 J © y >*'> 7' 7 7 7"R F#* 
fcy >¥>7WX£^3tt6^gfoEi,£7*u 7*p 
»f I©HBF£7'P77 J©HBF*5±t(C7'P y + > 
7'7-9'-7y7 r£$^2#£^gW9£^trtf. fffiB 
7'P 9 * I £7*P ? 7 J £ ^f±^S7K¥7-p 9 7W«I 

7p * 7 i S!>'7 , p 9 7 j © y ^7 7 t"r f#£ 
&>)y*>7s j xim&2i±z£>mmL*jTkL. 7*p 

•v 7 I ©H B F £7*0 ^J0HBFOM< th^-f 
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'i^&t/Sr/Trtitf. *-5U«7'P 9 7 I SO'T'P 9 7 J 
© y ^77^RF ©4>& < £ & (,>-fft#>— y 

p ^ mnuzmLvmmhtczmmomt h. 2 6 3 

©fi^b3ft;"cg^r&6QP££iti8U 

rt*Q P J; 0 /h3 ^n«B?IB^ 1 7 ^ ;l/ * y > J; <0 /J\j* 

i«©ffi3g<i^fc3-if 7 ^ y >^*ff 9 

BulBT-p ^Ii^o^Ji *tt^)-5.7j<¥7-p 9 t>m 
10 WH?:/r-aL/fc6ffl©ia*?rA, B, C, D, E&O'F 
£0, tulBilSCRO*D?:HUIB7K¥7'P7^^W^CCS 
^l^gbrciS*. iwfBiS*A&y : F#7k¥7*P 9 7^1? 
^^siji^Hi^, H«iBia^BSi>'D^i)faARo* 

C, DSOT©Wc{5gL/fcii^£-rS£* > 

miiB^ 1 7 ■< )i % y > y«, fuia 6 o©as^ u 7 - 

£7(1. 1. 1. 2. 1. 1, 1) -OlZ 

y>7**m>> 

f)IBm2 7 JU£ y >^{i ( fy|fliii^CSJl>'D(cM0 7 
^JU^y>^tf i 5^ > MfBtffl^C£t>'D©M©!6*t{ii 

20 ^H. 2 6 3©a^bs«r*SQPctf3/h$wn«, 

C«C+ (D-C) 74^^ D«D+ (D-C) /4(C 

Sit7*P9£^W^*^fiO?ciii^CMLT«. UIBV 
B F *ffl^TBUfB7j<^7'P 7 7^JI?r^O/ciii^£ 

mmm^vy -< )i z y > c £ ^#m£ ? m 

*ra2 5^:1316©^^- £^-7*7 ^;U£ y>y^ 

?:lltf 3 S /c&© 7'P 7' 5 A £IB& L tc =1 > f ^ - $ 
KTS^aJfg&fBISilf*, 
[it^ii 2 8 ] iilB7 ju^ y > 7*m©r y 
30 7*7 -fhz vy^it, 

y >+">i^7 X^Mii>b J: O £-TS 8 x 8 7'P 9 7 K 

Mi/. 2^7cft^jif&7 ^ y >7*£Tr£fi«t>7 
^ju ^ y > mmt J: 0 a«c c £ «4$ft^ t . 
ifiax 9 ^^mKit©*¥i 9 i?^ai». 
m%.<D*z ?>y*u v tpxDimmzmm [m] 
[ n ] £ striasi^ [ m ] [ n ] ®m\<Dwm*mm 

[m] [n + 1 ] . &M<Dmm*mM [m] [n- 
40 1 ] . mmM [m] [n]iiB3R[m] [n+l]£ 
©g^A 1 . iiyfBffl^ [m] [n]£H*[m] [n + 
1] i©MA2, H. 2 6 3©fi^tS*=&QP£T 
5£t. ^frS ( (A 1>QP) and (A2>Q 
P) ) or (A1>2QP) or (A2>2QP)£tf§ 
S-rti«. Xvi/tUX&BiZtl. i^[m] [n] 
= 1 £&9. 

BUlBHS [m] [n ] ©±^©iBS?rii^ [m+ 1 ] 
[ n ] . T^©il^?rBi* [m - 1 ] [ n ] . WiiZMM 
50 [m] [n] iBBR [m+ 1 ] [n]£©^*A' 1. 
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i(IBBBR[m] [n] ioBR [m- 1 ] [n]<t©M& 
A' 2. H. 2 6 3©*HbR**QPfr4£*. & 
tt5£ ( (A' 1 >QP) and (A' 2>QP) ) or 
(A' 1 >2QP) or (A' 2>2QP) Zffi&ttl 
«. Ay^iOrtftfflSn. i>y[m] [n] = 

4-3*^y--f 9 K7^;l'£~^>K9 ; &ifufa8x8 
^a^fcttUSflJOT. buIB? £ ^ > K£© 

mm? <t)\>2v >?*n *> ttzmLtttttimz 5 

& &<otcib<Dy'u if ? AZ&mbtczi term 
[89*312 9 3 ®&7-*&7vv*K:&rSitx>x 

W%Aizmrzmmma' = (4 a + b + c + 2d + 4) /9 
p^^SAlC*fT5}^f^S{ia , 1= (a* +3ai + 2) /4 
H&A2C*rt3*f«tea' 2 = (a i + 3 az+2) /4 
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©GBJRfcOBRA. B, C&O'DiU A. B, CRO'D 
©^HiSfii^a. b, c, dil/, fi^fAverag 
e = (a + b + c + d + 2)/4 tttitt. -SiS^ffli 
AverageiOMH. 2 6 3©*-fMbSsgQP £ 

tiMBXfltt* Ml b r => - + - #im<B£1£ W t . 

BUlBffl«K|ig»> fijfBA©S-r^^a 9 *K*Jl»Tfrffi 
AiBO^BBRfcA,. A,£U BijiEiH^Ai^ftjg 
KtMW4BBIi*A,4t/. *©Hl*ii«:£*a,, 

a,, a,£-r*&s. ffmmm-cmztitc?-* 
-mmmmmtt— :>?> i£ii*#A-c*n«. mrisai 

a,i©M3&i3QP/2J:«)/h3Wn«. n-+-p^ 
[$23 



(a 3 + b 3 + c 3 + d 3 + 2) /4 (CCT, b 3> c 3> 

f 3f&S»fft, ISffl««BijSB-^©^ffl©«^-C© 
J: 5 JMSfffiTfftoft* C £ £ T &tt*9 2 5 (CIS 
ttOtMfc^-Sul— 77 -f ;U£ y >^S ; &lltf 3i±S 30 
tdsb<D7tt if? A^iB&L/fca > fa -*fcTRBtf) oj 
ItttfSBgft. 

[000 13 

7'7 jr ij > $r#8;R »Bfc Kt i> . 
[0 00 23 

[6E*©8ffi3 HKK. BiW (Internationa 
1 Organization for Standardization: I SO) ©MP 40 
EGRO'I TU (International Telecommunication Un 
ion) ©H. 2 6 3 4£ttrt«»©iBfcft#{|*i»«:/ 
P 9 *fC»-3< «|*«!£Rtf 7n y *ftiffft&&$ft (Di 
screte Cosine Transform: DC T) ffig£<£ffl-f -5 0 
* tc *S(5#© t* f**fJ#{t*i*H: . ttf R£ /Jn § t >&©£ 

to&wocrtv **yvirz>icihtt.> 8 x saffian? ? 

3Ma©DCT£&ffl-fS. C0^D^(ci^<DCT 
*+-Att. ^©^gPW^^tBKttS^WfflL-C^ 

So 

[00033 iya»i/p6. coyti-j ficm^wmt 50 



P 9 +>^T-^7 y * h (blocking artifacts) „ 7" 
P 9 i'(Di'nX#-/> KCteWS^-t'-MSfii (corn 
er outlier) R^Kfl 7 Sofift© !/ >*"> f -/ -4* X 
(ringing noise) *fo&9©BMIis5ft#t>fc6 3ft 
S. tl»5©tt. i*^7 s -^ ; &8X8iii^7'P9^m{4 

kdctse*o. irsB^stifc^^fi^b-r-s/cft 

[0 0 0 4 3 iwlB7*P9*> ; 7'7-^7y * htt. *|#t 

WK»iHo/c*ii«i«-c©^o 9 i»»#ccse(,»»*-r* 

ifV 9 Fy-fX-C*5o wilB^'J 9 YsAXtt.. )BI§ 

ic^hti, cn%msA*^P9^iffl©^siJ-c*sc£ 
MiB v >¥y**sj ximfezftSMtztcibtc. mi 

5C£tCj:9#6£r*Wi!0 { J&**7'X (Gibb's) 

[0 0 0 5 3 v t?i l cm'3<nmtiiCJ: r )&£.?Zm 

> ** > y y A X*WP 3 if S ytft©t» < r>fr(Dl5 ! &.ftfe 
^3tirt^„ [Y.L.Lee, H.C.Kim, and H.W.Park, "B 
locking Effect Reduction of 3 PEC images by Signal 
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Adaptive Filtering", in press IEEE Trans, on Image 
Processing, 1997] , [B. Ramamurthi and A.Cersho, 
"Nonlinear Space Variant Postprocessing of Block 
Goded Images", IEEE Tans on ASSP, vol. 34, no. 5, ppl 
258-1267, 1986] , [Y.Ynag, N.Calatsanos and A.Kat 
saggelos, "Projection-Based Spatially Adaptive Rec 
onstruction of Block-Transform Compressed Images," 
IEEE trans, on Image Processing, vol.4, no. 7, pp 8 
96-908, luly 1995] , fcjrtf [Z.Xiong, M.T.Orchard, 
and Y.Q.Zhang, "A DeblockingAlgorithm for DPEG Com 
pressed Images Using Overcomplete Wavelet Represen 
tations, "IEEE Trans. Circuits Syst. Video Techno 
l.,vol.7, no. 2, pp 433-437, 1997] tpVi>, JPEG 

TviM^Mfcy -i )l $ >) y (Signal -Adaptive Filterin 
g: SAF) #ffifg3 ftt US. [Y.L.Lee, H.C.Kim, a 
nd H.W.Park, "Blocking Effect Reduction of JPEG im 
ages by Signal Adaptive Filtering", in press IEEE 
Trans, onlmage Processing, 1997] £.tc7v v 
*K*l>£-&&ft:at>(C a 

fflt/>/tRamamurthi&0*Gersha©:fr& [ B. Ramamurthi and 
A. Gersho, "Nonlinear Space Variant Postprocessing 
of Block Coded Images", IEEE Tans on ASSP, vol .34,n 
o. 5, ppl2 58-1267, 1986] i*&0 U^i^^ich btcC 

£tc£fiKM£^(D'W& (projections onto c 
onvex sets : POC S ) Ha*fflv^cS«W^B*^«IB 
<D7)ld>) XA$>mmZ*l-C^& 0 [ Y.Ynag, N.Galatsa 
nos and A. Katsaggelos, "Projection-Based Spatially 
Adaptive Reconstruction of Block-Transform Compres 
sed Images, "IEEE trans, on Image Processing, vol .4, 
no.7,pp 896-908, July 1995] 

[0006] 
[0 00 7] 
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i > . mfflk&r- % <D)i>- y'y -oi>i")> ?<D&m&.»\ 

«. iff e y v mifs-r a mm?- * zmmvumc & 
[0008] H«i57 y mmit, mw-yy -* y 

> j: *> tt z>W&y u- a aw > h v 7 u- AT* 

fttf. » *®ttlfc*3Stt (DCT) M-f>*> 

10 eaau miito-yy ifrzvyvh&vt-tzwfc. 

[0 0 0 9] 7 7*0 v tifm&GKOy'O v 

[0010] mm.^-^tuy\vyv-i,^ 
20 ^-yuv^ytfy^f (hbf) so'se^a* 

77^(VBF) <fc*)ttS. flTK-f > U-A©* 
¥RcJ f fiiS7'P9 + >y7 7ytttJrJ« > iwfBHUiSft/c 

IB8 x 8 ya y i>Zf&?6 4mo)mM<DfamMy*u v t> 

£u BtrtBH^A©-r<**[iij©ii^*Hi*B. mmmm 

©&# '0' X'K^m*M-tZ> t . buIBHB FS.O*VB 

•r tc-fe^hf&SKi, Hffia^fl^b$nfc8x8 

:/n?*©fti:tMf©## '0' -Ctt(,»ffl*#r*il* 
*^t?C»4^. V BF^-^ ^ 'J >y*5^ 
»»>*^TW« '1' fC-fev h-T-SlSPgi. fjIBjiS^- 
{b$tlfc8X8 7 , n^i7©*2E[»J©^7A©^ '0' 

Tttl>il4#r4iii3R*^^t>il^. HBF=&Jl/-7' 

7 .< ;u ir ij > ^ammab *) imtim ' r » h -r 

[0 0 1 1 ] piB-f> r771/-A0'J>+'>^7^ 
40 fflfcH«> IMB8x8:/n?2*ijST6 4ffl©iH*©rtiiir 
B7tiy?<D&±. %£.miC&&McWm (DCfiX?» 
*H^A i L/. rWlBiS^A ©"T <" £{|J©il%&HftB , 
*^Bt(iaiSj^A©XT©llS?ril^Ci-r-2)<t^. HUIB 
jtfi^t3n/c8x8^D9^©ii^A, BRc>'CJi(^ 
©fig{cf5J4a^-o3A '0' rttvifiMftffli^rfS 

[0 0 12] ii^>^-7 U-A©^P ^>^77^ 

50 tt, 7K^^p7+>^7 7yst>'Hi:-7 J a v*r>>fv5 
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ttl-S^SOM^p^ + v^^ttfiltt. S*t? 

U-A^^CSIi^P,^')^. BUlB3H>£- 
^U-AODT'Pyi'AcCDttlt^^h^ (MVx. MV 
y) KJ^fitSgSftSS^U-ACXP 9 

^0fSfi^±r*?,S?i^a v f(DH B F&tfv B 
F£fc'9 hWct&SfflMirfSIgPii. MtBMII©^* 

&JgVOP (Video Object Plane) ©7"P 9 £A cOA 10 
[00 13] B5fa«>r>^-7 U-A(D7o vfAclC 

fc??aya^t , *na i Sfgv^aya 9^©:/p 

7 + >^7 7^^ilV^D7*D y ^©^P y >?V 7 
[0 0 14] mtZm4>2-7 U-A©:/P 9 ZAclC 

f SS»«r $ 6 KIWI 1 6 C t b t». 
[0015] U-Aj&W>*-7U-A©»£, 
*I^>£-7U-A©:/p^AcK2fr£y> : F>:7' 
yyi^mmt. J>dt-zfn*j *<D8x8-7n* ficto 

vtzjmm^omm^Hmiki Qc©Ac^©^-rn 

*» — :>3* '0' t^Wntl fllT'P 9 i'A c©»J>** 
>y?5*RF* ' 1' Kt^hU MlBIQC©AC 
$&ifili*-ftl l b '0' RF£ '0' fCTSK 

Bi, -7*0^0 »^MB«:*t-r*«(*^^ h*t££ 30 
T£8 x 8^I'J*" F**3S^o 9 flt&mZtiZt. R 

So 

[0016] BUfBW^7 r -^^-Y>^-7U-A©l« 

irie^>^--7 u-a©';>^>^7 7^«, Hi 
'jyjfyVynfRF 0Rvm2 v #75 if rf 
1 <£*)&£. «^>af-7U-A©^aif^Ac{cWr 

8 7'a 9 ^«cfc(,»-c^m#©ii«T-{b^ I QC©D 40 
y>+~>^7^yRF 0^ t Kir^i, •e^-c^c 

WntfRF0*0tC"f*a»4. W>*-7U-A©8 

x 8 7*a 9 trictoiizng^vmmntfm. i qc© 

AC^©ufti*-o§x 'o' r&tffttf. 3l^a 

•^Ac^'J^^^^RFl* ' l ' JC42 9 
hi/, *5"Ctttfti«RF 1£ '0' tCtZfmt**) 
ft*. 

[ 0 0 i 7 ] mil? ^ y >y©»©7 -r y >y 

it, y#L£ It? Z7\s-2»%I&L 50 
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rt»*»f3£^0 9^*^09^ 1 £U t^Ov? I 

317- p 9 ^ ia»*^-fbsnfcifr^a 9 * <k©g#3r£© 

[00 18] •7Uy*>#T-*7r9 Y*W&>Z&Z> 

* y y^fbx *> t-fhv u-A*fiRLrt>SBf5E^o 9 

U lulB^P 9 * I iP^L/ZcT'P 9 

© y >+*> ^7 7^rf wmt 4 xzm'p 

J©HBF*^{C^'P9*>yT-9 t 7y ^ h%jfeJ>3 
tt&^gWO^-feH^ huIB^p •? i> I t •? i> J % 
<±®Z>7k¥-7'vi 9 ^*IMI*7>fiUfcBfSffl«f[©iii3Rffi 
*IE<tSH*S» 1 7 -f )12 V>?&7 5$mt. 7a 9 

* I Rtf-fzLv t>j<D>)y*'y?7yifRF&i,c<)y*f 

y?;4xzm4>2#z>&mmbZmb, 7a 9*1© 

H B F 4 '/B 7 * J ©HB FOUfh^Tt^a 9 
*S(,>tt^a 9 ? I SO'^a 9 ? J © 'J 5 V 

r f ©rtiJ>* < t i> y i^v 

»Jl>3l** j SMMir») *5Httf. 7P 9 fSWHiHW/T 
PHt b/crjffij^©^ i h . 2 6 3 ©*^Hb 3 ftfcgJRr 
^SQPi^tbliO^ niH*©M^QPJ;0/J^wn 
«. fflTIB* 1 7 Jl * y > ^J; V) /J>3 C»fflCf[©B9Rfi^ 
^b3**»2 7 -t y >^^tf ^SHi 

[0019] 9*>^T-9^7 7 h4jfeJ>3-e4 
/cii)©f : 'XP9*>^7^;U^y>^» > 7*p 9^1© 
y 7fRF*i y >**> -f 

!&g&&l/*7nU T'P 9 I *W > h -5^0 < it^V 9 
i'J hvTS.f?, T'O-^ICHBFiT'a^ 

J © H B F -J P 9 * y V 7 - * 7 y V V $ 

K> «r^#«, iwfB7*p yi> \ 1 7°u v i? 3 t 
*f±WS?J<¥^P 9 **^**7>ffiLfciJrEffi»©iHJft 
IB*^b 3 #-SH l 7 ^ ;u ^ y > ^tf 5 ®B4 . ^p 
9 ^ i © y >=^*> ^7^RFi5 x*« 

tt^D^ J*W> 7P^I©HBFi 
^P 9 ^ J ©H B F©l»-rtl^-^-Cfc^P 9 + >^7 

9 *«IM6*!(!^lll8lO/tilB3R©ai H. 2 6 3© 
*7-{b3ftfc£*"C**QPi*Jt«U ~ffl^©^' 
QP«fc*>/MWtitf. MIBHi 7^;u^y>^i9/h$ 

i&pgi. 7*P9 ^ i ©y>^>^77^RF*«y 
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7*P 9 V J ft&KL-O h v-QU < . Xp 9 * I gfc«X 
P9 *j ©g|g{i-!§© i QC©DCj&fr#M?fiEU Xp 
I&tfXP9*J#£K:HBF# ' 1 ' 

mi 7 mzv>#zmmt> xP9*i©y>+- 
> X7 ^ y r f # y #j a x*w&>% 

&< , Xp v t> I gfc«Xp 9 ^ j ©gUiff-sf© I qc 
©DC^i?ai, "/a v 9 I RO^D 9 i> J ©f*j4> 
ft< £fet>r*l*»-^©HBF*t '0' fcmttt*. 3?2 
7^;U£y>y£tT$fglt£. MIBXP9 7 IORFrt* io 

y X£M4>$ «j . ^ 2 

7 ; 1/ * g > X£tf -5 &ffi £ J: <3 & -5 C £ & W§i £ 1 

[0 02 0] Xp^+^T-^t* hZffi!!>$i*Z 
Ictbof-Jv. 9*>X7 j y >X5J. XP9 >? I © 

^n?j» itiU^VvX'ib'o. XP9 t> I ©HBF£X 
a 9 ? J ©HBF#&K:XP ?+>^T-?'77i' r£ 
ife!>3^6!ifBffO iwlBXP 9 £ I £ Xp 9 20 

* J ££f±9J£7k¥Xp 9 *^WS£:frfibfcp)r;£ffli£ 

£> Xp ? ? i ©H 2 y X7 v ifK F l # y 

■Ohv : gl,<if7nvt?Jj)U>\~ ; 7~C&K). Xp* 
9 I ©H B F £ XP 9 * J ©H B F©rtt»ftl3&>-^T 
feXP9*>XT-*7r * r •br5 i #g&l,£ 
^tttf, tK¥Xo 9 ^^ISt^^-cBf^l//cZlBS© 
^£H. 2 6 3©a^{bStifcS3R-caSQP£?&fl;i8 
U 3B3R©H**Q P d: 0 /Jn^ ttftwmwe* 1 7 ^ JU£ 30 
y > *<fc <3 /h$ l>ffl£©i5£fi&£{t 3 # *$ 2 7 

$ y >^*tf 9i8»£. xp 9 * i ©fji2 y >*->X7 
7^'rf i tf ; j xzm'PzuZiVmmLZ: 

ml< XP 9 £ I &i>*Xp 9 2 J rti&fc-f > h 

< . xp 9 f i ro'Xp 9 * j <oprJ>fi< £ t(,»rti*» 

— #©R F 0# 1 *) . XP 9 7 I &t>'XP 9 7 J © 
HBF*^tc 'T -c&fttf. Sfli7.<;i>£y>X£tT 
9l8Pg£, XP97 I ©S&2 y>¥>X75XRF 1*5 
y>=F>f >-fX%«^>3-f*Sj£JS*L*^U. Xp 9 
7 ISO'XP9:5'J*i*{C-Y>h7-C^< . XP97I 40 
SO'Xp 9 7 J ©rt4>& < £ 4> ^1*tl*>-^©R F 0 ft 

i -cao, xp 9 2> i aoxp 9 * j ©hb fcda4>& 
< £ fei>rti*>-^r*i 'r T^wntf. ^27^;u$ 
y>f*tf^©B£. Krsaxp 9 5» i ©r f i *i 'o' 
rat « . 9 2 7 ^ ;u * y > ^%if ^> ms £ =t 0 «t h 

[0021] mts& y >y«. Sutexp 9 ^ 

I £ 7*P 9 ^ J £«rf±<JJ4^n9 4'Jjl5!i|8«r^ai/fc6 
flcDili^^A, B, C, D, ERO'F £ b. mffaiS^C 
RVD*l(flB^a9^SIIMI«:**>l)l«0tellBR. mile 50 
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BBRBSCXDjWiriBAS^C. DRO'F©*^(CfegL 
/cffl^£-r^£t> iri26<i©H^*rt7-^X 
(1. 1. 1. 2, 1. 1. 1) CI-AX 7 

[0022] filB^2 7 y BUlBSB^CR 

o'd icms7 4fr#v> vzn *> ft. mmntc&vD 

<D&<DHmUifi H . 2 6 3 ©fi^Ff tSMQ P «fc 0 /Jn§ W 
n«> C«C+ (D-0/4K. D«D+ (D-C) 
/4 (Cgt^iAS C £ *«f«£ 

[0023] fjfB7 ^ y > ygaeKtew* y 
^7^x*^§iiS7 s y >=^>^7 -^;u$ y>y«> 
y ^7 7 y^f* y ^7 ^ y >^^-s 
wo*^*>^5*>*tteto. f r y>**>y7 ^ ju^ y 
>^,£,g^^ ^-i+tff 1 y >+*>^7 y >t** 

Kx»yttttur*x9j^aj«»i. y>*->y7-r 

X*«jl>3 ■& <fc 0£-TS8x87P9i'tC>PtL/2 ^7cfl 
^®ft.7 ^ y > y %r sm#jSJf.7 a frZ y > d^S 
Pg£J:9&4. 

[0024] Hutex 9 y«aaw[©*¥x ? 

[ m ] [ n ] , miiail^ [ m ] [ n ] ©^fffl©®^ 
*BsR[m] [n+ 1 ] . 2EflM©H**BKR tm] [n 
- 1 ] . ffitmm [m] [n] £B« [m] [n+1] 
£©M*A 1, pIBBS Cm] [n] £iB3R [m] [n 
-1] i©MA2, H. 2 6 3©S^bgS£QP£ 
■rS£*, mtt ( (Al >QP) and (A2>Q 
P) ) or (A1>2QP) or (A2>2QP)£Sil 
S-rntf< x 7 ^£Ortt(U3ti. X9^[m] [n] 

= i £&s. fjiex 9 iwimtvBvm&x. v v>&mt> 

MM [m ] [ n ] , pIBiii^ [ m ] [ n ] ©±#©i!^ 
[m+ 1 ] [n] . T^©H^*i®^ [m - 1 ] 

[n ] . B«IEBiS [m] [n]£®S[m+l] [n] 
£©M5rA' 1 > H9lByBs^ [ m ] [n]£B^[m- 
1] [n] £©M^A' 2, H. 2 6 3©fi^bgfK£ 
QP£-T6£# t fkttt ( (A' 1>QP) and 

(A' 2>QP)) or (A' 1>2QP) or (A' 
2>2QP) *m&?tM> ir^itt^m^n, x 
>>V> [m] [n] = T £5:4. BUlBff#jil57 ^ ;U 
f y>^lft»tt. 4-3*^f^ 9 F7-f;U^— iM> 
Fr> (4-connected filter window) ?:miia8x8 7P 

H^*ix 9 ^t?*n«7 ji/* y >y^fb-r. buib7 
7^;u^y>^*ff ^. 

[0 0 2 5] MIB7 ^ y > Wgicfc^i y 
-CX^^^-tf^T-'y y=¥>ify j)\>>? y>^©^ 

tffifcstt. friaxp 9 ^ i icMb, yttm&ir 

fb3 n/cfff 7P 9 * £ ©H#Bf£©lifiWT-C» •? . iffB 
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•fay truants* mfv v 2 tmkHtZtitcmfa 

)i z y y iftftbts. [,> c t tti> 0 
[ 0 0 2 6 ] £ tcmU7 4 )\>Z y >?m§lc*sVZV > 
+■> if; j x*m> 3 ai> ■f y a y > * 

©jUtbRSW:. :/a ? * i © y ^7 7 y > 

^7 ^ ji/^ y > yft'SmM *) n^t^a 5 
u t= y > **> w 4 >i $ y > 0 s^tHi r 

y>+->^7-r ;b^y>i/*m\ -e^r&tffttf? -< 

[0 0 2 7] SfcmilB? y y tffmictoii & y > 
^^^y-rx^j^si+s-fy >*'>^7 y>^ 
©5itffiX§«> 9 * 1 y h 7 T'a 9 *r£>ft«: 
r y >**> ^7 ^ y > y£fr 5im <!: . mjfB:/P 9 

ffl u/c^a 9 * -cantf . r y -y y > y 

9 9 I ©RF 1 #7*y *7 -/ y > 

* 1 ©r f 1 a*? 1 y #7 ^ )i$ y > u 
>+*>^7 ^ y ^^fftoft^anf <t 

[0028] MiE'fy y^yztv ^;i/^y>^«. r& 

8 7*o 9 * fc*t b 2 JWclI-^aiS? -< ;U * y > ^ Jfef S 
MWfc? $ y y y&iigi J: »j & 4. KTSBx 9 
W&H©*¥x?5?tftttltt. Hi* [m] [n] , BUieffii 
*[m] [n] ©WJ©H*?riB* [m] [n+1], 

mmmmzmm [ m ] [ n - 1 ] . flrtan* t m ] 

[n] tiffi* [m] [n+ 1 ] £©M£A 1 . MfBiiS 
[m] [n] ±68* [m] [n - 1 ] <h©^*A 2. 
H. 2 6 3©»^Hb*3R*QPi-rS4#. 
( (A 1 >QP) and (A2>QP) ) or (A 1 > 
2QP) or (A2>2QP) £PJSf fttf, 3-vi>t 
bTtftBSti, x?S? [m] [n] = 1 MIBx 

9 y^WI8Pg©SiIx ? yfcffitt. DBR [ m ] [ n ] . 
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* [n] . T^©ffl**ffl* [m - 1 ] [n] . pffBHiS 
[m] [n] iBI[m+l] [n]<t©H%A' 1> 
BUlBH*[m] [n ] ill* [m- 1 ] [n]4©*4 
A* 2, H. 2 6 3©*^fcS3R*QP4-r44#. fk 
( (A' 1 >QP) and (A' 2>QP) ) o r 
(A' 1 >2QP) o r (A' 2>2QP) *m%.?ti 
tf. x^iCTf&tfJStt, x 7 y[m] [n] = 

' r i BifBfi#3itt.7 ^ y > ^apg», 4 

io 0 9 ^^^L/jSfflL/r, iiufE:? .< -r > h*^©* 

<CM^x 9 j/t?**i«7 ^ y > ^%lf to-J*. S?iB 
^^JU^-^-f^F 1 ? ©cp>C»Si*^x 9 J? Ttttttitfttl 
*7^;u^y>^ff^ = 

[0 02 9] SWB*l6i«K:«&;U-^7 ^;U* y >^ 

[ o o 3 o ] mimmmmt. tns&*uz# 

-btbtcA-XDWUZmMA, B. CSOTil/, A, 
B. C. SO*D©#lii*ffl^a, b, c, d£U ^ 
fiiAverage = (a + b+c + d + 2) /4ife 
#, §iS<SiAveragei©MH. 26 3©B 
■HbgSQPiiklSJbr, gfiEit#QPJ:9**tth 
tt. a-t-Mi«lHI©«tJW[/t3-t- 

30 [0031] ffriBMfltetfs«. MiaAon-rsT-a 9 * 

CCtel^TfMIBA iRO a ^H**A,, A 2 iL/ t fjIBlS 
RAiWftWtcffilt-riliiJR^A.il/. -e©@i*<il* 

tf . HUf B a i a a <b ©^*5 3 Q P / 2 J: *) S W 

[0032] 
[^3] 



iriasi* [m] [n ] (ot-fiommzMm [m+ i ] * 

ii^A(c*f-r5MfSMa' = (4a + b + c + 2d + 4) /9 
!I*AiK»1-<6iMWta' i= (a* +3 a i + 2) /4 
IB5gA2C*ft5*t{fMita' 2 = (a 1 + 3 a 2 + 2) /4 



[003 3] ©j: 5«:«c«3. ftria3-7--M^fflfij^ia 

»ZoJi(it*nil (a 3 + b 3 + c 3 + d 3 + 2) 
/4 (CCT, b,. c, djfea.irattC^SC'CffiJSI 

2ft?o *^ft^©n*wi--5«ai3watfn. »hmi« 
iwb— p©<sa©«^-c©«fc 5 Kim-en frft*. 

[0 03 4] *#6WtC»i!WRf f -a»;l/-^7 y 



SfiiSS^iA:*!)©**^-*;!'-^^ -< ;l/* y >^ 

gfcfc^r, ?*^-^©Ma^bf^©^sc>"Bu7 
UHitr- *©;u-7'7 < )[>$ y > ^»Btt©oJS%mT 

50 ffltt3*lfc7*P9*>*7 7*£#!gO-C. HUlBS^^ 
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^7^JU$-i> mt^^Viy^y^V 4 )V 

[0 03 5] mz7 7 7*a », ^^#ia^©ya v 
x^m'p s # 6<&gf4© w& ? v >/ 

[0 03 6] 

i&i-y? -<>iz<)> mm. i o ». -®L<D®.mmR 
^f J -^;u-7'7^;u$';>yggi o«. y^mta 

gpi 0 0, •f r 7*a^ + >^*7 110. zi-t- 

mmm$® 1 2 0 rcf?* y >f>^^;^-i3o 
s^/vc&s. itfie^ ^ ^jjntBgp 1 0 o». jMs^b^ 

nfcmfie^-r-^cDjjai-?-^^! QC©#?fr&c>*f!ij 

[0037] fise^ ^ a-^fbs x 
7 4 ji $ y > ?!^tt©W*S**-f ft$RT- *^t, ^ n 

ia7*o^>y7 7^ 7n » zmn&&<D7a 9 * 
Mte y >f>^77^»!itstx yja#© y >*">tv 
";+>^7^j, *?^o 9 zim&zmwt bxm 

&ltc7'n 9 >7<DmM<>CtttZ>)l'-7'7 4)1%') >if® 
7k¥Xn 7*7 7 7* (Horizontal Block 

inq Flag: HBF) KBM^a v ZMmt b 

rmmotc7'u v t><bmmctttz>)i-7'7 4>\>$ y > 

^©SRS^^-rSit 7*D y*l/#7yi? (Vertical Bio 40 
eking Flag: VBF) <fc<j&&. 
[00 3 8] ttc, mU7vV®mt. -fyf-771/- 

tt. iFi3-f>£-7 U-ABP7 

a£T£. iata-o [-77 u-AK)!tn7 7yia 
ft^ijfflt*. ma.4y$~~7 u-aw*7 7^ 

HJ«lu7U-AiJi7 U-Ai©H?r^-r«J*^^ h;U 
[0 0 3 9] B9IBf : 7'n^+>y7^;U3?-l 1 0«, 50 
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-&7tfkTOy*gil:ti-^*7 .f.>U£- (LPF) 
fflUT, HulB77^fitiaig(Jl 0 0T«iUi3nfc7'n y + 
>7*7 5 7*£#:fil,-t\ Wf-^*f^a^>^7 
-f )l $>) > 7T pil3^^filffl{ggp 12 0B, itllBr 
7*a ->*>7'7 -<;U7- l l 0-Cf : 7'D >*>y7 4 A, 

fiTfS, SuIBr 'J>**>y7 y Jb7- 1 3 OSi. H^7C 

m^m&7 4 )\>z-*mmii7 v m&t&i oo?« 
^ n/c f - * «• y > > y 7 4 ;u $ > ^-r 

[0 04 0 ] #mO£fo2>yi&T- Z )l~ 7'7 4 )\<$ ') 

(spatial freguency) R^BfffltffR (temporal inform 
ation) *«l^*ciK<feO»6WK:*HaMI*fi 
^■TS4)©-t?*So 

[004 1 ] illWftiilt. P S N R (peak sig 
nal-to-noise ratio) RCJ f IW©aBM6tt**«U'CC> 

3Ri&S. 8x87*p^7cTiK:7'a^ + >^r-^7 
7 ^ hi U>+">^y-rX©7 7^tttHT-5fcis?)(c, 

j^H^^n*. xp^+>^7^^sd :i j>**>^77 
[0042] *ftn§«:te(,>-cfflt>6n* y >+*> 

^ 7 7 m 2 iltDliW* 5 . 3; i lifJB y 
> J < f >y7 7^*RF-o«:R?Er'5fe©r*'). If 2 
&tti&BK 'J i^7 7 ^?rll 1 y >=^> ^77^ 
F0&CH&2 ■;>+"> ^77^ RF lOZl-oKRjrrS 
fc©-C*€>. WT, BfriB^mSS^Sc>'^2||Jfe^SS 
**ttt«j«:)ttnat(r»©ttSI 1 ^M^.Rc>'02^56B!?l 

fsemstxm 2 siM^©^-rn^-^K©^gi-r 

[0 04 3] ST. HriB77dWffl»l 0 0tC*JW*7 
[0 04 4] 1. 7*P^>^7-f7 7i'hM l J> 

h. 2 6 3 +ickvz>mi-immzi&m - 

«R©7 7^*i?giS3n4. I-tt7"n^>^7 7y 

>#RV } ) >^>^7 7^«-/> f-7 7U-A(Cfel,>t 
8X87*P-^©DCT^ (domain) J^efflfflSn 
6. */c-Y>^-7 U-A©7 7y«!^Mff^ (residu 
al signal) RC/S*gVO P©7 7^6Itf?n4. 
[0045] 1. 1 -f>h7?7P7'07^ (Macra 

Block) K.mtz7 7?mn 
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mm+it&vDCTmmv (iqo 

02 ». H. 2 6 3+©:/P^@&C>'i£a^{tf£©D 
fc^P^Kfct,*?;. GUStA. BRj>'C^7'P > + >^ 

7 =y > +*> ^7 ^ 9* : m.t z<Dic&m s ft 

So 

[0046] @2«l^-r8X8-7'Dyi7©64fflHiS<D 
D C T^ifcOrtftg A . BP % D C fiR$*Dffi»©## 

•o' r&^fisw-fai-rai*. ifiBsxs^t io 
?nfc^o v ?©6 4a*«^ra^Jcfci^'riHi-©<B 

F) tm&7n 5? (VBF) #&{C 

• i ' r$fts 0 

[0 04 7] 8 x 8$Si L {t$ftfc7'P 9 *©*±(Mt 

*ss-r8H3R©flaR©rti»rn*»— ar* 'o* 
fit£Wirsi#, &*?A©8ffl©m^mfftttc*i> 

T|5]-©fli&Wf 6. c©:/p ^scSiSt/p 20 
y-^vr * h£&/c6U cntcJ:*)VBFtt '1' 
K*» r^ftSo 

[0 04 8] S£§l©#7A£^8HiS©{*gfc©rt(> 
m^-oT4> '0' -Cfcl>ffi*Wr&l$. #tf©8<@ 
©M^»^ra0^tC*Jl>rpj-©ffi<g:Wr-5. c©7'n 

fttc<fc»)HBFtt T te-fe? hSftS. 
[0 04 9] HnjtJk$jfrCt2. B2K7jVrA. B&O' 
CWfl-©<ftWa>rftfr-oTJfc '0' -?&l>ftfttt£ 

w-tsb#, y>=f>^77i/RFB *r K^yhsn 30 

So *0-C*2*aHB»T?tt. 02^-TA, BRO'C 

£W©{4Bfa>-rft*>-o-ct> 'o 1 "Ctti»{jfi»it** 

[0 0 501 cft6©i*ja*ft»tt:/a?*aJ!ft 
x v p&mc i) 9 s a x^Httt. mrieH b 

F . V B F RO'R F «&:/P ■> ^JCfclvt )l~7'7 -< )V 

5";>y*r*©«:fiefflsn*. *o-c*2£dij$Buc 40 

fc^Ttt. IS 2 'J>¥>^7^^'RF UJ^>h7Vi7 

[0 0 5 1] 1. 2 ^>^-v47a^Py MctttZ 
7 v 9m «©£» 

sr. 9 1 nmu^ttKoii-cttw-r So 

J:!), '&<t>*—?tru-7uv *K£fi$ftS. Jfc, 
•Y > *-7"P 7 ^©^Mff -^«^ >^ - T'P '^©7 7 

[0 0 5 2] ypi> + >^7 7^«ii7U-AA^-< 50 
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> * - 7 u - ane* s n s c i *ttwrft«sx©a *) 

"C&So 13B, -Y>£-7U-A©8X8 7 , Pyi?A 

&©r&s. ^p^*>^77^©eji»i!i#^^ 

(MVx. MVy) (C«fc»)*©J:5{CgEa53ftS 0 03 
Kfc^TAr. Br, C rSO'D r U-A©:/ 
P^?-C*So AclW>J-71/-AKW4^ 
x«fwieAc©Sijt:/p -^-cafe&o sulS 
»t^D-; j'Xtttt*^* (MVx, MVy) 

mtzctic^mmztiz. sr. mumsT-a?*? 

U piEiSt^P? fXiWE«»^a»^i©Sfto 
^cW2x2liJ; OJEt^n » *©*&*ff-JWc« 
fflffttf. mflB^P^^Ac©HBFSO'VBFtt»j 
tft^ftfc^P » *X(CctoTM&SS*£7'P 'j 9(0 
HBFStfVBFfctf ? hj.OtttMHt (bit-wise AN 
D) iSiKL-rSCiKJ:»)ttl(fC*4. 
[0 0 5 3] flAtf, Hl/#MVx = 5, MV 

y = 3. 5©B#, HjSfltJtSftfc^P •;i'X840©I 
S^O^Ar, Br, C rRO'D r iitcSCiW 
So CCt, l)WB4o©«&r>fc1i««t» , rftfc2x2 
BBRiOJEt^. Ufcjjiot, 3l^P^^Ac©HBFS 
0*VBF«. H4K.jrcrJ.9K.. 4o©If^O^A 
r, Br. C rMD r^P»ft»T#S„ CCf. 

[0 0 5 4] '^X. >f>*-:7U-AK:*sWS 
97?9lco^xmW?2>, $1\ -f>^-7l/-A© 

8 x 8 vkx - y ticteiimmmomm+itmt. i qc 

fcfcSLT. WIBIQC** '0' -rttwnaf. a»^p 

■^AcORF?: '1' h-TS. — o©vi;py 

P-^i' (MB) Kft?Z4^<DM*'<>7Y)l*m&?*> 
C£%8 xSfit- F (prediction mode) iPf^t. 
HUIB8 x 8^aiR- Ktt, «LTBS«»a»«rWr&«i 
i^KSSfflSftS. L/^c*^t. milE7'P7^^8x8^ 
F*#r**»**ai/T. 8 x 8^«iJ*- 

-ts^P'-'^orfb *r fc-fe-^hsfts. 
[0055] ^k. mzmmmmtc^-fi^oif-^^ 
p^p ^ >?\m-$z>7 5 ^uB8©e»Kot>T«M-r 
So sw^u-a ( i tr*^+-**ittpe*^+-* 

/c«^#3 ft/c PB7l/-A©Pt^?t -§fl#) (Cfc 

W4^n 7 +>^7 7 ^ ^ h;u%^ffl-rsc:t 

7 7^*^1-S©«:<$ffl3ftS. iI-7^P7'P>^*5 

^^Siifc^n^o?* (COD - I ) -e&ft 

«. mm-7 7o9ays^m-f6 6m<D9ov7 (Ym 

40, CbStfCrfflSlo) 0^0^^^7^B 

[0056] s-r> ^Py+>^7^^sii7u-A 
*»6'f>*-7 u-AMEfiSftscifc-p^-cuiBj-r 
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v t A c <D H B F SO' V B F l£CC&ffl § ft* A 

N D iSHtt . mi ^JWfctt-Ctt 9 9 X £*& -5 fcg 

mzmmmmvit i x i wm&wz^-fa » 

Lrfrbti*. 0M.K. ll^i'HI/MVx=5, M 
Vy = 3. 5©B$. ib^}tS3n/-c7'O^^X^4o© 
If'/Bji'Ar, Br, C r&O'D r iMfc-SCiK 

&*. cct, i^B4o©mfcofc$s$«t,>rftfci x 

liS^O)/^, 10 
[0 0 5 7] ^(C. -/>$-7l/-A{C*J{n'J>+"> 

IQC*t*«-TS. WKI QC©DCjjB&©#*i '0' 

■c&<. faommui-rtib 'o 1 -c&.5.b$, a com 
i y>+'>>/77i/RFoa ' r h$ns„ -e 

LTBtJiB I QC©ACRj»©rtt»-i*tMJ»— OS*. '0' 
"CftWhtf, li^O^AciDRF?; '1' (C-fe-^r 
T S„ 8 x 8^ffl'pe- Rir »J ?7 4 fr& 
K:*si>T:£(g£fi5. 20 

[0 0 5 8] 2. ^^ffll^Mf^^k^^ 

^ZfUv^ifUfrZ-l 10, 

SBl 20&O*r y>*">^7-f;l>£-l 3 0Koi,»-C* 
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[0 05 9 ] 2. 1 ^B"^>^7-f77?i-0Dl 

7u "j*>ifT-?y 7 1> h©{S«{©fc«>©— &7ca- 

7 -< )i$<} yvteim-mmvmmtnkviT'v 9 

*r^V7?i?1iC£V)m< (strongly) £L<«lf< (we 
akly) 'iit>tli> 0 7n ^>^7-f7 7 * h£i£6"f 

(LPF) fcjajfeWfcjBfflf*. Up(/F6, 
K^n^>W, ±IBr**/c^P^+>^ 

[0060] mmztiz^z 8 * 87v v ? tm&yu 

v ZfiWSltCTnZtimZ. yayf-l (BLOCK 
- I ) ©HBF tT'U 9 2 - J (BLOCK-J)©H 

BF*5it(c t tens? rsnro&fte. 7-*:/ 

(1, 1, 1. 2, 1, 1, 1 ) LPF*505©7K¥^ 
P»*Ji»±©BBRA. B, C, D, ERCfF«Cj8ffl3 

[ 0 0 6 1 ] *r. » 1 IIM^tfctf StM^^CI 9 

©£5 "CAS. 
[0 0 6 2] 
[&4] 
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if (BLOCKJ ==N0T coded 88 BLOCKJ NOT coded)No deblocking filter ; 
if (INTRA frame) { 
If (RF of BLOCK_I==0 88 RF of BLOCKJ ==0) {/*No Ringing Noise*/ 
i f (HBF of BLOCK_I==l 88 HBF of BL0CK_J==1) 

strong deblocking filtering; 
else 

weak deblocking filtering; 

) 

else weak deblocking filtering; 

I 

if(P or PBJrame) { 

i f (RF of BLOCKJ ==0){/*No Ringing Noise*/ 
i f (BLOCKJ == INTRA 1 1 BLOCKJ == I NTRA) { 
if (HBF of BLOCKJ t+ I Sfe HBF of BL0CKJ==1) 

strong deblocking filtering; 
else 

weak deblocking filtering; 

} 

else! 

if (DC component of residual IQC of BLOCKJ or BLOCKJ exist) { 
if(HBS of BL0CKJ==1 88 HBF of BL0CKJ==1) 

strong delbocking filtering; 
else 

weak deblocking filtering; 

} 

I 

) 

elsc/*Ringing Noise*/ 
weak deblocking filtering ; 



[006 3] SJIBT to*') XA£S8BJf fttf, )V-Vy 

Vvt>*-7VyZ \ (BLOCK_I ) fjuiB^P 
v9 I tm&hfc-7U v>?*-7u -j>7 i (BLOCK_ 

j) tttn* wk^o -j 9 1 kmu. m^nvzim 

tfV 4)],* V>?*ftt>ft^. 40 

[0 06 4] ^Uv^yifT-^Vr 9 \-*'&}>ZMZ> 
IttiHDf-fU 9*>^7 4 )l 7avi>lR 
O'7'P 9 9 J © 'J >**>^7 7^RF *9t«c V y 
^X£^3#S$g&l>£jKU 7*0 9 # I ©H B 
Fi^Q «^ J ©H B FA^KT'D ^> ^7-? 7 t 

[006 5 ] 9 £ I SO'T'a 9 J © >+">i/7 50 



7 ^ R F K >J > **> y y -f X ««£|> $ tt b 
"7U 9 £ I CDHB F i^O 9 £ J ©H B F©4> 

im'P^ii^SmML^mt. *4t>«^a 9 * I s. 

7K¥^0 9^«EW«*^T?P«L/cZliaiS©^ 
&H. 2 6 3©S^{t3ft/cg^r*6QP££Jt$SL 

t, rai^©M*5Q p «fc o wntiiuiBm l ? < 
[0 0 6 6 ]-^. mm.? xx 9 u fen* 

(CM L/T«> Iffiev B F *ffl(»fjlB7K¥7*o s» t>W$m 

?7Zlv>¥>if7 4)1$ ^P9 ? I ©<)>** 

> y 7 7 y r f w <) if y a zzm>2 a 
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BF*#t«:7a ^>^7-?77i' Y*Wi/PZiki>& 
gWDfcTjvtttf. 8<iiB7a -^li^n^jt £{±#j 

[00 6 7 ] 7a 9 7 I © U >**>7*7 7^RF*'J> 
**>7V^X£M^£tf&^&L&7Sb. 7a 97 I 
*5^>h7^l/<«^o^i'j*^>h7r-*i). 7a 
9 7 I©HBF£7a9 7J©HBF©t,>-fft#>— 

6 7a 9 * > yr- * 7 r 7 v * : m>z &z<jmM l z 

7 v >7%fc ^£t>«©iii5!l{fi£^b£tf -5IS2 7 ^ 
;U7U>7"£?t9o 

[0 0 6 8 ] 7a v$ I © •/ >**>7*7 5 7*R F # ij > 
^TWX^^tfS^g&l^TnU 7097 1 
RD*7a v * J tfftit -Y > h 7 < . 7a -y 7 I so* 
7a 9 7 J^KHBF*i ' 1 ' -CfcfttfS&l 7 
VyftfrS. 7a ? 7 I ©V>+*>^7v7RF*5i; 
>¥>77^X£$^3ii£^ft^£7*u 7a 9 7 20 
I RO*7a 9 7 J *5it^c^ > F < . 7a 9 7 I & 
f>*7a 9 7 J ©4>fc < i & Of ft#>— #©H B F 

'0' *^#«. ffT2 7.f ;1/£»;>7?Mt9. HulB7a 
97I©RF#s '0' "CfcWfttf. *2 7-f ;l/*'J>7* 
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[0 06 9] SB7a 9 7 LfcjBJR 

fcWl,-Ctt. MfSV B F£ffli>fJlB7MP7a ? 7ij|J l iM& 
Zft&btcW£t mmott? y a ;u 7 

[0 07 0] B>iie7a 9 7 1 1 7a 9 7 J ££{±$S7K 
¥7n 9 i»«ISl**^ffi0fc6ffl©I13Rj£:A. B, C, 
D, ERtfFiU iil2iffi^CSO : D?rlul2^7a9 
7*JM*«:*«>»«0fcHi*. «JiaBI*A&0 , F*J*JF 
7a 9 7%IM8fr6ft6»l>ii$. frEHi3RBR0 c D*t 

BJieAso'c, DRVF(DtpmicGtm.btcwmt?zt 
SJrsB® 1 7 ^;u^';>^»itrsB6<@©iiS(c*fL7 

-77(1, l. l. 2, l. l. l)a-M'X7^;U 
7>;>7^ff o., 

[0071] mmm2 ? < )iz » >tnmmmmcR& 

<om<Dimfflfi H . 2 6 3 <DM*im%Q P J: 0 'b2 » 
fttt, C«C+ (D-C)/4K. D»D+ (D-C) 

[0 0 7 2] »2**^fltefcW**¥7*7D 9 

+ >77 ^JU7'J>7^7;l'7tj7A-Cm1i-«. &©<fc 

9-C&3. 

[0 0 7 3] 
1*5 3 
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if(BLOCK_l==N0T coded && BLOCK_J NOT coded) No deblocking filler ; 
if (INTRA frame) { 

if(RFO of BL0CK_I==O SS RFO of BLOCKJ==0) (/*No Ringing Noise*/ 
if (HBP of BL0CILI==1 Sft HBF of BLOCK_I==l) 

strong deblocking filtering; 
else 

weak deblocking filtering ; 

) 

else weak deblocking filtering; 



if(P or PB_frame) { 
if(RFl of BLOCK_I==0) {/*NoRingingNoise*/ 
i f (BLOCK_I==INTRAI I BLOCK_J==INTRA) { 
if (HBF of BLOCK_I ++ 1 U HBF of BL0CK_J==1) 

strong deblocking filtering; 
else 

weak deblocking filtering; 

I 

else! 

if (RFO of BL0CK_I==1 1 IRFO of BL0CKJ"1) ( 

if(HBS of BLOCK_I==l Sft HBF of BLOCK_J==l) 

strong delbocking filtering: 
else 

weak deblocking filtering ; 

} 

} 

} 

elseARingingNoise*/ 
weak deblocking filtering; 



} 

U v »;?\ (BLOCK_I ) <tL/. Stfte^P 

•>7 I tffimUtc-fU v>7*7u J (BLOCK_ 

j ) <tf &£t. mu-iu -jv i itcfflb, M7o >?t 
uvtt ompwM.omxT'c *n«. ?7u » * > y 

[0 07 5] -i ^h^U-A©*!^ 7V>j*r>?7 

$ >; 7u -j y I vfjomiv 

ifv y y"R F 0 <) >¥> ^ y A Xfrfa'PZ -t±-5»^ 

g$SL/£^U 7*P ? I ©H B F £ 7*0 y £ J ©H B 

WD^tttf, BtFlB^P-y^ I i^D J t&mZ 

£-&Z>m \-?4h*V>y (stronq deblocking filter 
ing) %if). 

[0 07 6] 7& v y I RD-'^P v y 1<D 1 ) >+*>^7 



U^r^U. yn»^l©HBFi^O^J©HBF© 

:/0 y J © >; >^> ©4>ft <th 

^iftf> *¥^n-^^^^^-cK«Ucriil^ 
©g£H. 2 6 3©B^t3ftfcg3rc;fc£QP££J:b 
«UT. -@jS©M* s QP J; D/h§Wfi«mffB^ 1 7 -< 

40 > \,mwL<Dmmm*mtz#zm2 y 

4)\/% } )ytf (weak deblocking filtering) ^rff^o 
[0 0 7 7]-*. -Y>£-7 U-A (PSfcttPB? 

50 <tt^P v y J h-5r*f3, 7Uv ? I ©HBF 
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i^a^JCDHBFtfifcKt/D ^>y7-^77? 
hiti&Zii&dmfimnkitUt* iwiB7*a 9 7 I 4 7* 
a 9 ? J 4*ftW4*¥^a » j»«5MI*^ftLfcBrje 
ii»OiS*ffl*»b3-&**l 7 4A,2Vl># (strong 

deblocking filtering) £tf 5. 

[0 0 7 8] ^O"^ I©|&2 y>*">77 y VRF 1 
rt'y>¥>7V>f X£M^3tt£^g&U£^b. Xa 

0, T'P'^IOHBFiT'n^jCDHBFC^fn 
OB*©M 4 H . 2 6 3 ©*Hfc § iafc^T** S Q P 

4 £iti£ or. ob«©ii*jq p «fc o /Jn$ wfttfwrie* 

1 7 -yjUT. y>y<fc9/h$l>ffl«©il*ffl*3Wb3tf* 

02 7 a U >7* (weak deblocking filtering) * 
If 9. 

[0 0 7 9] 7*0 9 * '©02 y>f>y77^RF 1 
&V>$>#s>(X*:WPZ-&Z>JmmLZ7ikL, 7*0 
» 7 I RO'Xa 9 7 j tf&icj > l-7rife<, Xa 9 £ 
I &c>'Xa 9 7 J ©4>& < 4 fe^fft^— #©R F 0 j&5 
1 fifes c4£thU 7a 9 7 I &t>*Xa 9 7 J *5±t( C 
HBFrt* '1' rabtltf. 01 7 -<;U7 'J>7* (strong 
deblocking filtering) 5rtf 9c 
[0 0 8 0] 7*0 9? I ©02 'J>+">^7^RF 1 

9 7 I £t>'Xa 9 7 J ifi&lc<t > h yVb < . 7a 9 7 
I SO'Xa 9 7 J ©t»rn*>-*©R F 0 ifi 1 C 

4£thU 7a 9 7 I StfXa 9 7 J ©4>&< 4fet,>-f* 

value [ 0 ] =A 
value [2] =C 
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*ft*»-#©HBF# '0* &mtt&> I27^^'J> 
7* (weak deblocking filtering) fcff 5„ 7a 9 7 I 
©RF 1 tfO-C&tttifer. 127 ^;t/7y>7* (weak d 
eblockingfiltering) £^5. * LXwHEW 1 7 ^ A7 
»J > X&O*0 2 7 -t )V 7 >; > 7*«0 1 HJSJ&Slitfctt 5 

mi 7 tm&vxm'tff'). 
[0081] 2. 2 ?-i—m%mffimi® 
a-*-»Sfi©li««-f > h 77 u-A-c©#frbtt 

So IWBa 06 (A) 7!>S06 (B) 
10 tc*-TJ:5(c. 8x8^B?9©3-t-#^>Hc*j 
0 ^ 5 W* <fc 0 fcKK:** <*§K K/Jn 3 ^ffl 
3RKJ:»)#arJ»€>n*. 06 (A) {Cfc<,>-C&8K?7n 
3 ft fcW 4 o© 7 a 9 7 K M o "C jm 3 fttu IBMiii 
««©— 3gb < tt-o©HH$#|*D£5 7a 9 7© =3 

6 (B) {C^-Tcto^, DCT^©«^bKJ:«3gft 
SftoS, C©<fc5K£ift3ftfc:3--X-#- 1 '> r*3 
-X-R«ffi4P«{. WiB3-*-*«fflttf s :/n? + 
>7*7 -f ;b7-&c>'7 *;l/*-T?tt|jfc*"C*&l,>. fljfB 

S. Sfc. H6 (B) tt3-X-gftfl©|fetH©fc«>© 
ISm^^ffl^iaOTC^o CCt. A, B, CRO'D 
«8 x 8 7*0 9 7©=!-7--d<-C> h©iii*ffi-c*So 
[ 0 0 8 2 ] *-f. irlB=i-^-SSffi©^*iJ©fcJ&© 
T A- 3* >J X A«^©ct 9 JC^ST * & . 
[0 0 8 3] 
[$6] 
value [ 1 ] = B ; 
value [3] =D ; 



Average= (A + B + C + D + 2) /A 
C o u n t = 0 ; 
for(m=0 ; m<4 ; mH) 

if( I va I uefm] -Average I >QP) 



CounlH; 
2 6 3©«iNb»* 



[0 084] CCT\ QPWH. 
(guantization factor) 

[008 5] iflB' Count' tt, 3 - X -JMTflHR 
i«Bi*©»*IEttf SSBR-C**. feU MIBCoun 
t# '0' T'&fttf. a-X-llfcttMri,*. feu A© 40 
##H6 (B) {Cte<,»r«*f*-f>h'C*«5. I A- A 
, I #3QP/2<fcO/JvSWfttf. 

»a. A.so'A^Kfc^r^cfc^Wfbns. cc 

V, A,. A.ttAiRO^Sii'iJR*. A,ttA4»ft« 

A' , A l fc#or^f^ll3^^fc^il£A , A,(c*tt/c 
iwnfcMA' ,4-rntf. buiba' , a' t aiyf 

A' ,««T©»7©J:^{c»3gsn4. 
[0 08 6] 

[»7] 50 



A' = (4 A + B + C+ 2D + 4) /8 
A' 1= (A' +3A1 + 2) /4 
A* 2= (A' +3A2 + 2) /4 



[0 0 8 7 ] MSItK^ > r ©«^-Oii(±-C*n«, 

(a j + b 3 +c 3 + d 3 + 2) /4^e>^©M ; &w-rs 

So 

[0 0 8 8 ] 2. 3 7*7 -Y X©fS^©/c5y© 

r y >^*>7*7 ^;U7- 

4. #7a ^Kjpflf'J >¥>7*7 ^;U7-*jiffl-r 
4«HC. RF^PI-<S. feU. ig7*a9 7©RF# 

•r r*n«< f ; y>¥>7'7 ^;u7y>7'«Hf(iB7 
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m^mmux--j^mtami^ti6 a m7 ( a) Rami 

( B ) i^.Tfk't^ *) CC> x 7 ^tUSO* 2 #7cfI#jIfS7 
'J>^ (2-D SAF) » '0" -C&uy >** 

^^^^y^wr-ssxs^Py^iciifflsn^. £t,> 

[ 0 0 8 9 ] *«C. »2HtBK.«Kl*J»* 'J >**>i^ * 

if (BL0CK_I==N0T coded) No deringing filtering; 
if (INTRA frame) { 

ir (RFO of BL0CK_l==l) 
else 

} 

if (P or PB-frame) { 

if (BL0CK_I == INTRA4V_BL0CK) 
else { 

if(BL0CK_I==lNTER4V_BL0CK) deringing filtering; 
else { 

if(RFl of BL0CK_[==1) 

else 

} 

} 
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0&O*RF IZm^Zo it. V JX*WJ> 

2#Z>7 >**>^7 -r ;U* y > y ©j»f fiS5%*Wf-r 

[0 09 0 ] 
[8*8] 



deringing f i l tering ; 
No deringing filtering ; 



deringing filtering ; 



deringing fi 1 tering ; 
No deringing fil tering: 



) 

[0091] mi>)>*f>#sjzzimzitZTV> 

ify < a,* y > yoilfM7JW y XAZnm? 

[0 09 2] 7*P 7 * I ii7*P v >? tm*Ht 
3 ftfciw Vxx -j i?t ©MAi3fS©ffi«T-C . KilB^P » 

©l&WJr 5£©ttWTT*ti tf . f* y > **> ifvifr* y 
[009 3] -f>h77l/-A(Dli^, 

© y ^7 7 > ^7 ;u # y > ^©..& 

$ y Sr/Tve {if 1 y >=t r >^7 ^ to* y > 

[0094] ^CK-f >$-7l/-A©^ y>*">^ 

i^K^jesns. bp%. t*p t*p ;> 
f vhtxtt? y *7 * )i * y > y^tf *> . MIBt* 

P » * I h 7 7*P 7 <, 8X8 ^$Hr- K 

IB7*P » 7 I *W> F 7^P » *-Cfc < . 8 x 8«e 
-VZ&mbtc-7Uv9Vtj:< , T'Pyi' I©RF 1*5 

■f y y 7 * ;u $ y > ^jw^ssw •? %mt* y > 
*fy>/y lb* y >^*tfc». T'n^ i©rf ltff 1 
y > +*> y 7 ^ ;u * y > b imitti? y > 

> y 7 ^ * y > *>ttt>. 



[0 09 5] 7 s y>^>y7^;i/5ry>y» > ir^i 

ttii2^7c{f#jif&7 -f;U4?y>^ (2-D SAF) 
tecfcOfrbtx*. WfR©8MfflaB36*7 ^ y ^yfcj: 0 
SftStiScti^-rSfcfetc. 7 -< y>^ific 
W#&x 9 **KaW*fffeft*. 07 (A) awa7 

( b ) (cmt<fc y > +*> -i x*W}>z -a-s /c 
30 x7y^mso*2^7cft#jiiS7^ji/^y>y 

(2-D SAF) tt±Kl^tt#8ffi3ft*flte. 
8X87*Py^{C)Sffl3nS. 

[0 09 6] fifief r y>+*>^7^;u^y>^(c 

» f 4* 1 HSfeff^RO'^ 2 & Jt$Jifc*tt 
7C*¥Si>*ffiitMI4S^T^S^fi!c3nfc7'P 9 ^(Cjg 

ffl^nSo x7^iB^^^T4/c*©uti>fit«, 

H. 2 6 3©aiHfc7T^^-QP^6S«n4„ 2X 
7cSAF*58x8Bi^K:jiffl3nS/c«>{C t x-^tffS 
40 «. 117 (B) K7jVfJ:5fC. ^7*P 7 £rt© 1 0 x 1 
0 7*P 7 9 iCttLXnhHtevtuttj: 
[0 0 9 7 ] 7K¥x 7 is&mt. ilil^^Hi^ [ m] 
[ n ] . mimm [ m ] [ n ] ©€ffliJ©iS^€:H^ 
[m] [n + 1 ] . Z£ffliJ©iE^£iIi^ [m] [n- 

i],mimmim] [n] tmm [m] tn+nt 

©M^A 1. mflBia^ [m] [n]£H*[m] [ri- 
ll i©M^A2 > H. 2 6 3<D&?itmm*QPtt 
i>tt, ((A1>QP) and (A2>Q 

P) ) or (A1>2QP) or (A2>2QP) « 
so fcthtt. x^^il/T&tHSft. X7^[m] [n] 
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* 2>2QP) ZmS-ttll*. X",5/£t/tfctti3tt. X 
[m] [n] = ' T itt*. 
[OO98]t(i0)i^7^'Edge [m] [n] 
«Ipixel [m] [n] *>6£lifcf ST^'J 

XA-c^-rn«> #©j:5t?*s. 

[0 09 9 ] 
[K9] 



[m] [n] . ffiKGBR [m] [n] ©±*©BB3R*B 

*[m+i] [n] , riwmmzmm [m- 1 ] 

[n ] . mm% [m] [n] <biS3R [m+ 1 ] [n] 
t©H4A' KiJISHStm] [n]iiHJR[m- 

1] [n] £©M£A' 2, H. 2 6 3©Si 1 {b^?r 
QP£f S<tt. £#5£ ( (A' 1>QP) and 
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(54) METHOD AND SYSTEM FOR LOOP-FILTERING VIDEO DATA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method 
and a system for loop-filtering video data, where 
encoding at a low bit rate is attained by reducing 
a quantization effect and reducing the quantity of 
filtering calculation. 

SOLUTION: A flag extract section 100 uses a 
motion vector, denoting a distribution of inverse 
quantization coefficients of video data and a 
difference between a preceding frame and a 
current frame to extract a flag denoting propriety 
of the need for loop filtering of the video data, a 
de-blocking filter 110 checks the flag and applies 
de-blocking filtering to the video data, a corner 
abnormal value compensation section 1 20 detects 
an inner corner abnormal value of the video data 
and compensates it, a de-ringing filter 1 30 checks 
the flag and applies de-ringing filtering to the 
data, whose corner abnormal value is 
compensated for. The flag consists of a blocking 
flag and a ringing flag. 
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